
INTERNATIONAL 
JOURNAL                

OF BIOMEDICINE
http://dx.doi.org/10.21103/Article9(2)_OA10

 International Journal of Biomedicine 9(2) (2019) 131-133

ORIGINAL ARTICLE
 

General Surgery

Minimally Invasive Treatment of Patients with Acute Appendicitis
Alexei L. Charyshkin, PhD, ScD*; Maksim M. Yartsev; Oleg V. Midlenko, PhD, ScD;

Antonina V. Smolkina, PhD, ScD; Nikolai I. Belonogov, PhD, ScD

Institute of Medicine, Ecology and Physical Education of Ulyanovsk State University
Ulyanovsk, the Russian Federation

Abstract
The aim of our study was to improve the surgical treatment of patients with acute appendicitis (AA) by improving the mini-

incision approach.
Materials and Methods: The study included 220 patients (mean age of 38.9±14.3 years) with AA, who underwent surgical 

treatment in the period from 2008 to 2017. A mini-incision appendectomy was performed on all patients. Patients were divided into 
2 groups. The groups were comparable with respect to age and sex. Group 1 included 140 patients who underwent appendectomy 
by the traditional method of minilaparotomy with the classical sanitation and drainage of the abdominal cavity. Group 2 included 
80 patients who underwent appendectomy by the developed method of a minimally invasive approach and sanitation and drainage 
of the abdominal cavity.

Results: The developed method of minilaparotomy expands and improves the area of   accessibility by an average of 4.8 cm2 for 
surgical manipulations during an appendectomy. The proposed method of minilaparotomy reduces the duration of an appendectomy 
by an average of 11.5 minutes, and the rate of complications during surgery and purulent-inflammatory complications by 3.9%. 
(International Journal of Biomedicine. 2019;9(2):131-133.)
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Introduction
Minimally invasive surgical interventions are 

designed to reduce the trauma of surgery and the duration 
of hospitalization and rehabilitation of patients, and to 
improve the cosmetic effect.(1-5) In patients with acute 
appendicitis (AA) and the presence of such complications 
as typhlitis, abscesses or atypical location of the appendix, 
the performance of a minilaparotomy is preferable to video 
laparoscopy. Appendectomy using minilaparotomy in patients 
with subhepatic location of the appendix is difficult to perform; 
these cases are often converted to laparotomy.(6-9)

Mini-incision surgery in certain situations has significant 
advantages over laparotomy and, in some cases, over video 
laparoscopy.(1-6) We believe that the optimization of abdominal 
mini-incision surgery is an urgent task at the present stage of 
development of minimally invasive technologies.

The aim of our study was to improve the surgical 
treatment of patients with AA by improving the mini-incision 
approach.

Materials and Methods
The study included 220 patients (mean age of 38.9±14.3 

years) with AA, who underwent surgical treatment in 
Ulyanovsk Regional Clinical Center for Specialized Types 
of Medical Aid and the surgical department at the Nikolaev 
district hospital of the Ulyanovsk region in the period from 
2008 to 2017. 

The study was conducted in accordance with ethical 
principles of the Declaration of Helsinki and approved by 
the by Ethics Committees at our institutions. All patients 
underwent general clinical and laboratory, radiographic, 
endoscopic, ultrasound, histological methods of investigation. 
A mini-incision appendectomy was performed on all patients. 
Patients were divided into 2 groups. The groups were 
comparable with respect to age and sex. Group 1 included 
140 patients who underwent appendectomy by the traditional 
method of minilaparotomy with the classical sanitation and 
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drainage of the abdominal cavity. Group 2 included 80 patients 
who underwent appendectomy by the developed method of a 
minimally invasive approach and sanitation and drainage of 
the abdominal cavity.(6,10)

In the postoperative period, adequate infusion 
therapy was performed. To prevent purulent complications, 
cephalosporins of the third generation were intravenously 
prescribed.

To assess the proposed method of minilaparotomy, we 
measured the area of accessibility during the operation in 
both groups.(1,2) Leukocyte index of intoxication (LII) was 
calculated by the formula of V.K. Ostrovsky. (11)

Statistical analysis was performed using the statistical 
software «Statistica» (v6.0, StatSoft, USA). All values are 
presented as mean±SEM). The inter-group comparisons 
were performed using Student’s t-test. A probability value of 
P<0.05 was considered statistically significant.

Results and Discussion
The age and sex distribution of patients is shown in 

Table 1. There were 92(41.8%) men and 128(58.2%) women. 
The working-age patients were predominant (96.6%). Twelve 
(5.4%) patients were over 60 years old. In Group 1, the 
rate of conversion to laparotomy was 17.1%. Table 2 lists 
the reasons for the conversion. In Group 2, there were no 
conversions to laparotomy.

The area of accessibility was 13.1±1.1cm2 in Group 1 
and 17.9±1.2 cm2 in Group 2 (P<0.05). On the fourth day after 
the appendectomy, the LII was 5.7±0.1 in Group 1 and 3.2±0.2 

in Group 2. During the other days, the LII decreased equally. 
The wounds were fully healed within 8.1±0.2 days and 6.0±0.1 
days after surgery in Group 1 and Group 2, respectively, which 
was significantly shorter by 2 days in Group 2 (P<0.05).

The duration of the appendectomy was 29.7±10.1 
minutes in Group 1 and 18.2±11.1 minutes in Group 2, which 
reduced the time of surgery by 11.5 minutes in Group 2 
(P<0.05). The intraoperative bleeding from a. appendicularis 
was detected in 8 (5.7%) patients of Group 1 and 1(1.25%) 
patient of Group 2. An injury to the dome of the cecum 
(damage of serous membrane, wall hematoma) was observed 
only in Group 1 in 6(4.3%) patients.

Thus, the proposed method of minilaparotomy 
contributes to reducing the number of complications during 
surgery. We believe that the reduction of complications in 
Group 2 is associated with the original mini-access, which 
contributed to the increase and improvement of the area of 
accessibility for surgical manipulations during appendectomy.

Purulent-inflammatory complications were detected in 
9(6.4%) patients of Group 1 and 2(2.5%) of Group 2. 

Performing an appendectomy with the developed 
mini-incision contributes to reducing the traumatic impact 
of retractors on the skin, subcutaneous tissue, and muscle 
layer, as well as anoneurosis of the anterior abdominal 
wall in the surgical area, which eliminates tissue ischemia, 
thereby significantly reducing the number of inflammatory 
complications of the wound.

Findings
1. Conversion to laparotomy during the traditional 

method of minilaparotomy is 17.1% of cases; the main 
indication for conversion (up to 12.8%) is the limited 
availability of the appendix with a subhepatic and pelvic 
location.

2. The developed method of minilaparotomy expands 
and improves the area of   accessibility by an average of 4.8cm2 
for surgical manipulations during an appendectomy.

3. The proposed method of minilaparotomy reduces the 
duration of an appendectomy by an average of 11.5 minutes, 
and the rate of complications during surgery and purulent-
inflammatory complications by 3.9%.
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